Endogenous adenosine deaminase does not modulate synaptic transmission in rat hippocampal slices under normoxic or hypoxic conditions.
Field and intracellular potentials were recorded from CA1 pyramidal stratum in submerged slices (at 33 degrees). During "normal" oxygenation (95% O2 + 5% CO2), tonic depression of population spikes and field excitatory postsynaptic potentials by endogenous adenosine was demonstrated by (i) the marked enhancement by the adenosine antagonists 8-(p-sulfophenyl)theophylline (10 microM) and caffeine (0.2 mM), (ii) depression by the transport blocker dipyridamole (5 microM), and (iii) enhancement by exogenous adenosine deaminase (all tested by bath application). Thus, adenosine deaminase (0.5 units/ml) reduced by 10.7 +/- 3.0% (S.E.) the half-maximal stimulus intensity (for population spikes). The effects of adenosine deaminase were prevented by the specific inhibitor, deoxycoformycin (30 microM). In intracellular recordings, excitatory postsynaptic potentials were enhanced in a comparable manner by adenosine deaminase. By contrast, neither deoxycoformycin (5 and 30 microM) nor erythro-9-(2-hydroxy-3-nonyl)adenine (another adenosine deaminase inhibitor; 10 and 50 microM) had significant effects on population spikes. Superfusion with anoxic medium (saturated with 95% N2 + 5% CO2) for 2-3 min suppressed population spikes reversibly, by a mechanism involving adenosine, because 8-(p-sulfophenyl)theophylline (10 microM) and caffeine (0.2 mM) delayed the onset of anoxic block and accelerated the subsequent recovery, and the recovery was much slower or incomplete in the presence of dipyramidole (0.5 microM). However, the anoxic suppression of population spikes was not affected by deoxycoformycin (30 microM) or erythro-9-(2-hydroxy-3-nonyl)adenine (10 microM); the corresponding 50% postanoxic recovery times were also unchanged (e.g. 4.0 +/- 0.2 min for controls and 4.1 +/- 0.3 min in deoxycoformycin).(ABSTRACT TRUNCATED AT 250 WORDS)